Keywords: cooperation culture fitness heritability indirect exchange social brokers social learning social network analysis Friend of a friend relationships, or the indirect connections between people, influence our health, wellbeing, financial success and reproductive output. As with humans, social behaviours in other animals often occur within a broad interconnected network of social ties. Yet studies of animal social behaviour tend to focus on associations between pairs of individuals. With the increase in popularity of social network analysis, researchers have started to look beyond the dyad to examine the role of indirect connections in animal societies. Here, I provide an overview of the new knowledge that has been uncovered by these studies. I focus on research that has addressed both the causes of social behaviours, i.e. the cognitive and genetic basis of indirect connections, as well as their consequences, i.e. the impact of indirect connections on social cohesion, information transfer, cultural practices and fitness. From these studies, it is apparent that indirect connections play an important role in animal behaviour, although future research is needed to clarify their contribution.
Sociality is a strategy most animals use to cope with their environments, allowing them to survive and reproduce in conditions that may not be conducive to survival and reproduction (Dunbar, 1988) . To further our understanding of this essential facet of life, studies of animal behaviour have set out to determine the evolutionary forces that shape social behaviours and the proximate mechanisms that underlie their production (Mayr, 1961; Tinbergen, 1963) . To date, studies have tended to focus on associations between pairs of animals: who interacts with whom and in what manner (Krause, James, & Croft, 2010) . However, social behaviour almost always occurs within a polyadic network of social ties (Madden, Drewe, Pearce, & Clutton-Brock, 2011) (Fig. 1a, b) . Animals are not only connected to the individuals with whom they interact directly (direct connections), but are also tied indirectly to the partners of their social partners (indirect connections) (Croft, James, & Krause, 2008; Krause, James, & Lusseau, 2009; Sih, Hanser, & McHugh, 2009; Wey & Blumstein, 2010) (Fig. 1c) . Indirect connections can extend up to multiple degrees of separation (the partners of your partners' partners' partners' partners) and can ultimately result in everyone in a population being connected to everyone else (Fig. 1d) . In human parlance, we refer to these connections as friends of a friend (or enemies of an enemy) and these relationships have been shown to affect peoples' health, well-being and financial success, including how happy a person feels (Fowler & Christakis, 2008) , how much they weigh (Christakis & Fowler, 2007) , as well as their ability to find a job (Pellizzari, 2010) . Friend of a friend relationships in people have also been shown to be heritable (Fowler, Dawes, & Christakis, 2009) and to influence fertility (Balbo & Barban, 2014) . In humans at least, understanding the causes and consequences of sociality seems to in part depend on understanding indirect connections. We must therefore ask, are indirect connections important to other animals? And what information, if any, do researchers studying animal behaviour gain by extending their view beyond dyadic associations?
Here, I aim to demonstrate that there is mounting evidence that indirect connections are important to our understanding of animal behaviour. Social network analysis is the leading technique used to detect and quantify indirect connections. The rise in popularity of social network analysis in animal behaviour research (Brent, Lehmann, & Ramos-Fern andez, 2011; Croft et al., 2008; Wey, Blumstein, Shen, & Jordan, 2008) has meant that the number of SPECIAL ISSUE: SOCIAL EVOLUTION
